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IMAGE FORMING APPARATUS 



BACKGROUND OF THE INVENTION 

The present invention relates to a color image forming 
5 apparatus such as a plain paper copy machine (which will be 
abbreviated as PPC - Plain Paper Copy machine - hereinafter) or 
a printer which prints and records on an image forming medium 
such as plain paper or a transparency (such as an OHP-OverHead 
Projector-) sheet image data supplied from an image information 

10 supplying apparatus such as a personal computer (which will be 
abbreviated as PC - Personal Computer - hereinafter) or a digital 
camera or image data read by an image input apparatus . More 
particularly , the present invention relates to a color image 
forming apparatus which adds a specific hidden pattern when a 

15 color image is formed on the image forming medium. 

Here, the specific hidden pattern means a pattern inherent 
to a color image forming apparatus, with which the color image 
forming apparatus which has printed using a specific color that 
is hard to be identified by the naked eye, for example, a color 

2 0 material of yellow can be specified with respect to not only an 

image that must not be reproduced but all the reproduced images 
in order to specify a color image reproducing apparatus from the 
reproduced images printed on a medium even if a specific original 
which must not be essentially printed (reproduced), e.g., bank 
25 bills or marketable securities is printed. 

Conventionally, in ^she image forming apparatus for adding 
a specific hidden patter, a iiidden pattern must be added in case 
of inputting a usual original to output an image. In case of 
outputting a test pattern in a Vode and the like used for, e.g., 

3 0 adjusting the image forming apparatus, however, a problem occurs 

during adjustment if a hidden pattern using a color material of, 
e.g. , yellow is added. Adding no specific hidden pattern may be 
convenient in terms of adjustment in some cases. Therefore, when 
a test pattern is outputted from the ximage forming apparatus, 
35 control is carried out so as not to add a Specific hidden pattern. 

FIG. 1 is a block\diagram- showing a structure of a 
conventional hidden pattern ^addition mechanism in a color image 




forming apparatus. In FIG. 1, the conventional hidden pattern 
addition mechanism is constituted by a specific pattern 
generation portioA 1 for generating a specific pattern; a first 
register 1 for generating a signal "0x00" (hexadecimal) as an 
addition prohibition^ signal directing to inhibit printing a 
specific hidden pattern on an output image; a second register 

3 for generating by software a specific pattern addition signal 
as a control signal for\adding a specific pattern; a selector 

4 for respectively inputting the specific pattern signal as an 
input X, the signal "0x00" ^s an input Y and the specific pattern 
addition signal as a selective control input S to supply a specific 
hidden pattern from an output Q; and an adder 5 for receiving 
yellow image data as an input A and the output Q of the selector 
4 as an input B. \ 

In the conventional hidden pattern addition mechanism 
shown in FIG. 1, the specific pattern generation portion 1 
generates a specific hidden pattern; the register 2 generates 
by software the signal "0x00" as the addition prohibition signal 
directing to prohibit printing of a specific hidden pattern on 
an output image; and the register 3 generates by software the 
specific pattern addition signal as a control signal. These 
signals are respectively supplied to the selector 4. The 
selector 4 selects a signal level of the inputs X and Y based 
on a signal level of the selected signal and outputs the selected 
signal to the adder 5. The adder 5 adds, e.g., a yellow signal 
of the inputted image data as the input A and the output of the 
selector as the input B to output "A + B" to a printer engine. 
If a specific pattern for printing a specific hidden pattern is 
included in the input B, the hidden pattern is printed on the 
image forming medium at a predetermined position. 

In this manner, in the conventional mode by which a hidden 
pattern is not added only when a test pattern is outputted from 
an apparatus for adding a specific hidden pattern, a control 
signal which is set by, e.g. , the second register 3 and generated 
by software is used as a control signal indicating whether a 
specific hidden pattern is added. 

With such a control signal generated by software, however, 
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a problem is necessarily generated even if verification of the 
software is performed in detail. A specific hidden pattern 
cannot be added due to this problem when usual printing is made, 
and an image alone may be possibly printed and output ted. 
5 In such a situation, the image forming operation is an 

erroneous operation. Further, when a color image forming 
apparatus is used for precise forgery of bank bills or marketable 
securities, the image forming medium on which an image having 
no hidden pattern added thereto is formed getting into circulation 
10 is not preferable in the social system and the legal system despite 
the fact that addition of a hidden pattern is obligate in order 
to specify an apparatus . 

SUMMARY O F THE INVENTI O N 
15 In view of the above-described problems, it is an object 

of the present invention to provide a color image forming 
apparatus which does not output a hidden pattern in forming an 
image such as a test pattern to be processed by software and which 
can assuredly add a hidden pattern to an image in forming usual 

2 0 image data to be supplied by hardware. 

To this end, a color image forming apparatus according to 
the present invention uses not only a control signal by software 
as a control signal for adding a specific hidden pattern but also 
a signal by hardware as a control signal which must be used for 
25 forming a color image on an image forming medium, when a color 
image is formed on the image forming medium by adding a specific 
hidden pattern in the color image forming apparatus. 

As a concrete striicture, the color image forming apparatus 
comprises: image data supplying means for supplying color image 

3 0 data; data existence/absence confirming means for confirming 

whether the image data exists in an image forming apparatus; 
hardware control signal supplying means for supplying a hardware 
control signal based on the existence/absence of the image data 
confirmed by the confirming means; software control signal 
3 5 supplying means for supplying a software control signal for adding 
a specific hidden pattern; control signal synthesizing means for 
synthesizing a control signal in such a\manner that the specific 



hidden pattern is necessarily formed on a color image when a usual 
image is formed on the image forming medium based on the hardware 
control signa\ and the software control signal; hidden pattern 
generating meank for generating the specific hidden pattern; test 
5 pattern generating means for generating and outputting a test 
pattern when no color image is formed; pattern selecting means 
for selecting and outputting one of the specific hidden pattern 
and the test pattern\>ased on the control signal synthesized by 
the control signal synthesizing means ; and image formation output 

10 signal synthesizing means for synthesizing the color image data 
supplied from the image data supplying means and the specific 
hidden pattern selected byVthe pattern selecting means when the 
image data is inputted andVfor synthesizing the test pattern 
selected by the selecting meafcjs when the color image data is not 

1 5 inputted . 

The hardware control signal necessarily used for usual 
printing described herein means a signal which affects addition 
of the specific hidden pattern and also prevents a usual image 
from being formed when this signal is abnormal* Therefore , even 

20 if information which can Ese the basis for generation of this signal 
is set by software, the tferm "hardware control signal" is used 
for explanation in this specification. 

With the Vabove-described structure and operation, 
according to the cblor image forming apparatus of the present 

25 invention, since it Vs possible to synthesize a control signal 
by which a specific \hidden pattern which is obliged to be 
necessarily added when a. color image is formed can be assuredly 
added based on existence of color image data, the specific hidden 
pattern can be surely adde^ to the color image. 

30 

BRIEF DESCRIPTION OF THE DRAWINGS 
In the drawings: 

FIG. 1 is a block diagram showing a schematic structure 
of a specific hidden pattern addition mechanism in a prior art 
35 color image forming apparatus; 

FIG. 2 is a block diagram showing a schematic structure 
of a hidden pattern addition mechanism in a color image forming 
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apparatus according to a first embodiment as a basic concept of 
the present invention; 

FIG. 3 is a block diagram for explaining a logical operation 
in the color image forming apparatus shown in FIG. 2; 
5 FIG. 4 is a block diagram showing a schematic structure 

of a hidden pattern addition mechanism in a color image forming 
apparatus according to a second embodiment of the present 
invention; and 

FIG. 5 is a block diagrams showing a hidden pattern addition 
10 mechanism according to a third embodiment, explaining the logical 
operation in the color image forming apparatus in FIG. 4 in 
association with FIG. 3. 

DESCRIPTION QF THE EMB O DIMENTS 
15 A preferred embodiment of an image forming apparatus 

according to the present invention will now be described in detail 
hereinafter with reference to the accompanying drawings . Before 
explaining a concrete embodiment, a basic concept of the present 
~~ invention will be first described in conjunction with FIG. 2. 

Q 2 0 FIG. 2 is a blockXdiagram showing a schematic structure 

^ of a color image forming apparatus according to a first embodiment 

CO as a basic concept of the present invention. In FIG. 2, a hidden 

pattern addition mechanismXlO includes: image data supplying 
v means 11 for supplying color \i_mage data; data existence/absence 

^^7^ 25 confirming means 12 for confirming the existence/absence of image 
^^JZ data; hardware control signal supplying means 13 for generating 

and supplying a hardware control, signal representing that data 
exists when the color image data\is supplied and exists in the 
image forming apparatus; software control signal supplying means 
3 0 14 for generating and supplying a software control signal for 
determining whether a specific hiddempattern is added to a color 
image; control signal synthesizing means 15 which is formed by, 
e.g. , a logical operation circuit and synthesizes a control signal 
by which a specific hidden pattern is necessarily formed to an 
35 output image when one of the hardware cqntrol signal and the 
software control signal exists; hidden pattern generating means 
16 for generating a specific hidden pattern; test pattern 



generating means l\ for previously generating a test pattern; 
pattern selecting means 18 for selecting one of the hidden pattern 
and the test pattern biased on the control signal synthesized by 
^ the control signal syrrthesizing means 15; and image formation 

5 output signal synthesizing means 19 for out put ting to, for example, 
a printer engine a synthesized output signal obtained by combining 
the color image data supplied from the image data supplying means 
11 and any pattern selecteckby the pattern selecting means 18. 

Description will now be given as to the operation of the 
10 hidden pattern addition mechanism 10 in a color image forming 
apparatus according to the first embodiment having the 
above-described structure with reference to FIG. 3. FIG. 3 is 
a block diagram showing the operation of each constituent part 
illustrated in FIG. 2 and illustrates combinations of two states 
15 of the hardware control signal, i.e., a color image signal and 
the software control signal in each block. When the color image 
signal is supplied from the image data supplying means 11, the 

state "with signal (O)" is obtained as indicated by (1) and (2). 
When no color image signal is supplied, the state "without signal 

2 0 ( . ) " is obtained as indicated by (3) and (4). 
On the other ha^d, the software control signal supplying 

means 14 also has the state "with signal (O)" as indicated by 

(1) and (3) and the state "without signal (. ) " as indicated by 

( 2 ) and ( 4 ) . Here, as described above, since the hardware control 
25 signal complements the erroneous operation when the software 

^sf^ control signal includes an e^ror due to a bug and the like, the 

software control signal contrbls so as to add a hidden pattern 
necessarily in the state of (lVwhen there is image data as in 
the states (1) and (2) . Further, Vhe software control signal may 
30 add a test pattern necessarily iir^the state of (4) in case of 
the states ( 3 ) and ( 4 ) . 

If the software control signal is not outputted as in (2) 
of the block (14) even though the image data is supplied as in 
(2) of the block 11 of FIG.\3^or if the control signal for adding 

3 5 a hidden pattern is outputted as in (3) of the block 14 despite 
the fact that the image dataVs not supplied as in (3) of the 
block 11, it can be said that the software control signal includes 
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an error. According to the operation of the first embodiment in 
r such a case, providing A e.g. , an OR circuit as the control signal 

V ^ i J$ synthesizing means 15 causes a logical operation such as described 

^ n the block 15 to be executed, and the pattern selecting means 
\J 5 18 outputs a pattern in dependence upon the synthesized control 

signal. 

The image formation output signal synthesizing means 19 , 
therefore, adds a hidden pattern as long as the image data exists 
even though the software control signal represents the state 
10 prohibiting addition of a hidden pattern due to an error, when 
the image data is supplied into the image forming apparatus as 
in the state of (2) in the block 19 depicted in FIG. 3. On the 
contrary, if the software control signal produces the control 
signal for adding a hidden pattern due to an error as in the state 
EP 15 of (3) despite the fact that the image data is not supplied, a 

i 7 hidden pattern alone is added and outputted in spite of the fact 

M 8 that there is not image data. Since a hidden pattern is used for 

r\ r searching for important evidences of a crime, e.g., banknote 

s forgery or preventing such a crime, a preferable result can be 

~ 2 0 obtained if a hidden pattern is necessarily added when a color 

fy image is outputted and if a hidden pattern is added instead of 

W or together with a test pattern taking security into 

L_i 

cons iderat ion . 

As described above, according to the hidden pattern 

2 5 addition mechanism in the color image forming apparatus of the 
first embodiment, a hidden pattern can be necessarily and 
assuredly added when a color image is supplied so that color image 
formation may be possibly performed, and specification of an 
apparatus can be facilitated when forgery is made to a medium 

3 0 and the like, e.g., a copied matter or printed matter on which 
a color image is formed. 

Incidentally, although the above has described that the 
hidden pattern addition mechanism according the above-described 
first embodiment is provided with the OR circuit as an example 
35 of the control signal synthesizing means, any other type of the 
logical circuit may be provided to the control signal synthesizing 
means 15. Since it is often the case that an external yellow sub 
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scanning direction image enabled signal (-YVDEN) in the actually- 
used color image forming apparatus is a digital signal with a 
signal level of Low (L), a hidden pattern addition mechanism 
according to the second embodiment concerning this example will 
now be described with reference to FIGs. 4 and 5. 

FIG. 4 is a block diagram showing a structure of the hidden 
pattern addition mechanism according to a second embodiment of 
the present invention. In the drawing, constituent parts with 
reference numerals equal to those in FIGs. 2 and 3 represent the 
constituent parts equal to or corresponding to the hidden pattern 
addition mechanism according to the first embodiment. 

In FIG. 4, yellow image data 11 is supplied to the image 
forming apparatus. The yellow image data 11 is supplied to an 
adder 19 as the image formation output synthesizing means. A 
-YVDEN signal is an external yellow sub scanning direction image 
enabled signal inputted from outside. This is a signal generated 
in terms of hardware in such a manner that an image is outputted 
only when the signal level is at L. The external yellow sub 
scanning direction image enabled signal used herein is, however, 
a signal used only when a test pattern which causes no problem 
even though usual printing is carried out or a specific hidden 
pattern is added. Further, this signal is not used in outputting 
a test pattern which is inconvenient if the specific hidden 
pattern is added. 

A specific pattern addition signal generated by a register 
14 as the software control signal supplying means is a control 
signal set by software in this register 14. Incidentally, in the 
second embodiment, it is assumed that the specific pattern 
generation portion constantly operates when a power supply of 
the image forming apparatus is in the ON state or the effective 
image data is inputted to the selector. Here, the yellow sub 
scanning direction image enabled signal is a hardware control 
signal which is necessarily used for forming an image. As this 
signal, there are "an external yellow sub scanning direction image 
enabled signal" which is used for usual printing and "an internal 
yellow sub scanning direction image enabled signal" which is 
generated to be used in the printer engine when a part of a test 
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pattern is outputted. As a control signal for adding a specific 
pattern , the above-described "external yellow sub scanning 
direction image enabled signal" is used. 

Description will now be given on the operation based on 
5 the structure of FIG. 4 in two cases. In the first case, in 
outputting a test pattern which is inconvenient if a specific 
pattern is added, the external yellow sub scanning direction image 
enabled signal (-YVDEN) become "1" as described above. Further, 
the specific pattern addition signal is set to "0" by software. 
10 As a result: 

1. "0" is outputted from an OR circuit 15b; 

2. "0" is inputted to a control input S of a selector 18; 

3. an input Y of the selector is selected; 

4. "0" is outputted from an output Q of the selector; 

15 5. "yellow image data" is inputted to an input A of the adder; 

6. "0" is inputted to an input B of the adder; and 

7. "yellow image data + 0", i.e., "yellow image data" alone is 
outputted from an output the adder. In the first case, therefore, 
a specific hidden pattern is not added as expected, and a test 

20 pattern alone is outputted. 

Next, description will now be given as to a second case 
for outputting a usual image or outputting a test pattern which 
is free from trouble even though a specific hidden pattern is 
added. In the second case, the external yellow sub scanning 

25 direction image enabled signal (-YVDEN) is "0." Further, a 
specific pattern addition signal is set to "1" by software. As 
a result: 

1. "1" is outputted from the OR circuit 15b; 

2. "1" is inputted to a control input S of the selector 18; 
3 0 3. an input X of the selector is selected; 

4. "a specific pattern" is outputted from an output Q of the 
selector; 

5. "yellow image data" is inputted to the input A of the adder; 

6 . "the specific pattern" is inputted to the input B of the adder; 
35 and 

7. "yellow image data + specific pattern" is outputted from an 
output of the adder. Therefore, the image data to which the 
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specific hidden pattern is added is also outputted as expected 
in the second case. 

Here, even if "0" is set to the specific pattern addition 
signal due to a problem in software despite the fact that the 
5 specific hidden pattern must be added, an output of the OR circuit 
in the second case becomes "1", and the specific pattern is 
consequently added. 

In the above explanation of the second embodiment, the 
external yellow sub scanning direction image enabled signal is 
10 used as a control signal which is generated by hardware and 
necessarily used for forming an image during regular printing, 
but the present invention can also use a control signal for, e.g. , 
a carriage motor for carrying paper as the image forming medium 
" as well as the hardware control signal used for performing this 

m 15 type of image processing. 

A hidden pattern addition mechanism according to a third 
Mb embodiment associated with the operation block of the first 

r! embodiment illustrated in FIG. 3 will now be described by using 

s the same signal levels as those of the FIG. 4 respective 

B 2 0 constituent parts in the second embodiment with reference to FIG. 

=y 5. FIG. 5 is a block diagram showing the operation of each 

00 constituent part depicted in FIG. 2 applied to the signal levels 

5; in the second embodiment. In the drawing, combinations of two 

states of the hardware control signal, i.e., the color image 
25 signal and the software control signal are shown in blocks. When 
the color image signal is supplied from the image data supplying 
means 11, the state "with signal (L)" is obtained as indicted 
by ( 1 ) and ( 2 ) . When no color image signal is supplied, the state 
"without signal (H)" is obtained as indicated by (3) and (4). 
3 0 On the other hand, the software control signal supplying 

means 14 also has the state "with signal (L)" as indicate by (1) 
and (3) and the state "without signal (H)" as indicated by (2) 
and (4). Here, as described above, since the hardware control 
signal complements an erroneous operation when the software 
3 5 control signal includes an error due to a bug and the like, the 
software control signal executes control necessarily in the state 
(H) for adding a hidden pattern if the image data exists in the 
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states (1) and (2). Further, in the states (3) and (4) where no 
image data is supplied, the software control signal may add a 
test pattern necessarily in the state ( 4 ) . 

If the software control signal is not outputted as in the 
state (2) of the block 14 even thought the image data is supplied 
as in the state (2) of the block 11 in FIG. 5, or if the control 
signal for adding a hidden pattern is outputted as in the state 
(3) of the block 14 despite the fact that the image data is not 
supplied as in the state (3 ) of the block 11 , the software control 
signal includes an error. According to the operation of the third 
embodiment of the present invention in such a case, for example, 
providing an inverter (NOT circuit )15a and an OR circuit 15b 
as the control signal synthesizing means 15 causes a logical 
operation such as described in the block 15 to be executed, and 
the pattern selecting means 18 outputs a pattern according to 
the control signal. 

The image formation output signal synthesizing means 19, 
therefore, adds a hidden pattern as long as the image data exists 
even though the software control signal represents the state for 
adding no hidden pattern due to an error, when the image data 
is supplied into the image forming apparatus as in the state (2) 
in the block 19 of FIG. 3. On the contrary, when the software 
control signal outputs the control signal for adding a hidden 
pattern due to an error as in the state ( 3 ) despite the fact that 
the image data is not supplied, the hidden pattern alone is added 
and outputted in spite of absence of the image data. Since a 
hidden pattern is used for searching for important evidences of 
a crime, e.g., banknote forgery or preventing such a crime, a 
preferable result can be obtained if a hidden pattern is 
necessarily added when a color image is outputted and if a hidden 
pattern is added instead of or together with a test pattern taking 
security into consideration. 

In this manner, a hidden pattern can be also necessarily 
and assuredly added by the hidden pattern addition mechanism in 
the color image forming apparatus according to the third 
embodiment when the color image is supplied so that color image 
formation may be possibly performed, and specification of an 
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apparatus can be facilitated when forgery is made to a medium 
and the like, e.g., a copied matter or printed matter on which 
a color image is formed. 

As described ^above in detail, the hidden pattern addition 
mechanism according to the present invention is not used in case 
of outputting a test pattern which is inconvenient in adding a 
specific pattern as a control signal for adding a specific hidden 
pattern. Further, evenVf no addition of a specific pattern is 
set in terms of softwareXdue to problem in software, a hidden 
pattern can be necessarily, added by a hardware control signal 
by using the control signal\which is necessarily used only for 
forming an image during regular printing and generated by hardware 
as well as the software control signal, thereby attaining 
improvement in security in theXimage forming apparatus. 



